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A ROCK DRILL BIT ASSIiSMBLY 

The present invention relates to a rock drill bit a..sembly, ■ 
and then particularly to a rock drill bit , assembly that coni- 
prises a number of so-called rock cutters or chopping bits 
mounted on a reamer or drum, for working in rock or stone. 

When drilling in rock, particularly with regard to drilling 
large holes, such as when reaming holes or in the case of 
production hole drilling, where parts of the rock shall be 
broken loose, it is important that engagement with the rock 
-o be worked is as effective as possible. It is well known 
-hat all species of rock differ significantly from one an- 
other with regard to their mechanical strength, depending on 
whether the rock is subjected to a pressure force or a pull- 
ing force. These differences may be in the order of mare than 
"zen times. 

If an attempt is made to chop ' loose the . largest possible 
volume of rock or stone from a rectangular block with the aid 
of a sledgehanmer and chisel, it will soon become apparent 
-hat the most effective way is to commence adjacent one edge 
of the block and strike the chisel obliquely outwards towards 
"he edge. 

Equipment that utilises this principle is also available- 
coi^ercially. The principle according to which such equipment 
works is illustrated in Fig.. 1. Such equipment, however, has 
a relatively low efficacy. 

Accordingly, one object of the invention is to provide a 
novel rock working bit asseitibly with which highly effective 
reaming or production hole drilling can be achieved, such as 
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^.o enable large quantities of rock to be effectively broken 
away. 

This object is achieved by means of an inventive bit assenibly 
with which a number of cutters or choppers are mounted ro- 
-ataoly on a bit assembly, said cutters being disposed rela- 
-ive to one another in their direction of rotation such that 
subsequent cutters, or choppers, will engage an edge that has 
been formed when cutting away rock with the aid of a preced- 
ing cutter . 

The cutters are conveniently disposed along one or more heli- 
cal lines on- the upper side of the reamer. By "reamer" is 
■meant -a .tool for reaming, widening, drilled holes, where the 
reamer is drawn upwards as it roteites. 

-In the case of a bit assembly in the form of a cylindrical 
drum, the cutters are conveniently disposed along one or more 
helical lines on the outer surface of the drum. 

The invention will now be described in more detail with ref- 
erence to two non-limiting embodiments and also with refer- 
ence to the' accompanying drawings, in vfhich Figs, la and Fig- 
lb illustrate respectively the principles according to which 
a rotating bit assembly acts against the edge of a rock body; 
Fig. 2 is a plan view of a reamer that includes a plurality 
of rock cutters or choppers mounted in accordance with the 
invention; Fig. 3 illustrates the reamer of Fig. 2 schemati- 
cally and in perspective; Pig- 4 is a side view of a cylin- 
drical drum that has a plurality of cutters mounted in accor- 
dance with the invention; and Fig. 5 is a perspective view cf 
-he drum shown in Fig. 4. 
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Figs, la and lb illustrate the basic principle of breaking 
loose rock fragments, A rotatable bit assembly 1 includes ona 
or more disc-shaped cutters or choppers 2, which may have the 
.form of obliquely positioned . steel discs (Fig- la) or discs 
s provided with hardmetal pins on their periphery (Fig. lb) and 
mounted around the periphery of the rotatable bit assembly. 
The bit asseitibly 1 is controlled so thar the choppers 2 will 
engage the rock 3 close to its edge, such that the impact . 
forces exerted by the choppers 2 on the ' rock are directed 
10 obliquely upwards in the rock 3, so as to enable fragments 4. 
of the rock to be broken loose. Thus, it is intended -that the 
impact forces applied to the rock 3 by the disc-shaped chop- 
per 2 will generate cracks that reach to a free edge of the 
rock therewith enabling a fragment of rock to be broken 
15 loose. 

The inventive bit assembly is intended to work in accordance 
with the same principle, although on a much larger scale and 
with the aid' of a plurality of co-acting, .force-applying 

20 "OOlS. 

?ics. 2 and 3 illustrate a reamer 5 used to widen . or ream a 
drilled hole. The reamer 5 is carried by a centrally posi- 
tioned rod, s-inger, 6, which projects into a pre-drilled 

25 pilot hole and with the aid of which the reamer 5 is rotated 
. about its axis and drawn upwards against the overlying rock 
and therewith cut rock away. The rock is worked by rasans of a 
number of choppers or cutters 7 disposed on the upper side of 
-he reamer 5. .In order to ensure that the reamer 5 vjill cut 

30 -he. reck as effectively as possible, the cutters 7 are diis- 
posed relative ro each other such that a subsequent cuttesr 
7b, as seen in the direction of rotation, will engage an edge 
formed by the cutting action of a preceding cutter 7a. In ths 
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illustrated case, the. reamer 5 is rotated anti-clockwise an.d 
-he first cutter that comes into engagement with the edge cf 
a predrilled pilot hole is the cutter 7a situated furthest in 
-owards the centre. As the reamer 5 rotates, and the first 
cutter -/a .brealcs loose ' a rock fragment, there is created a 
fresh break edge with which the next cutter in the cutter 
sequence, i.e. the cutter 7b, comes into engagement and can 
break loose a fresh fragment, whereafter the next cutter 7= 
in line engages the fresh break edge, and so on. 

The cutters 7 are preferably disposed along a helical line cn 
-he upper surface of the reamer 5, as shown in Figs. 2 and 3. 

.The cutters are therewith disposed relative to one another sd 
-hat mutually sequential cutters will engage an edge formed 
with the aid of the cutting or fragmenting action of a pre- 
ceding cutter. It is also conceivable to position the cutters 
along more than one helical line. 

The invention can also be applied with other types of bit 
assemblies, such as with cylindrical drums . B as snown in 
Tigs. 4 and 5. These cylindrical drums 8 are provided on 
-heir respective barrel surfaces with a large number of cui;- 
.-ers 9 which are disposed relative to one another such that 
subsequent cutters 9b-, as seen in the rotational direction of 
■-he drum, will engage an edge created by the cutting or frag- 
menting action of a preceding cutter 9a. As will be seen from 
-he figures, the cutters 9 are disposed along a helical line 
extending on the outer barrel surface of the cylindrical drim 
3. This fulfils the basic cutter positioning requirement, 
namely that the cutters are so disposed relative to one an- 
other that a ' subsequent cutter 9b, as seen in the direction 
of rotation, will engage an edge created by the cutting cr 
fragmenting action of a preceding cutter 9a. It is also pos- 
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sible in this case to place the cutters along more than oas 
helical line on the cylindrical- drum. 

Cylindrical drums 8 provided with cutters 9 disposed in ac- 
cordance with the invention are used conveniently for produc- 
-ion hole drilling. The drum 8 carrying the cutters is ro- 
tated and, at the same time, moved laterally through the rock 
body being worked, therewith breaking loose the rock in the 
absence of blasting requirements. 

By arranging cutters that are disposed in relation to each 
other on a bit assembly in accordance with the invention so 
-hat a subsequent cutter, seen in the direction of rotation, 
will engage an edge created by the action of a preceding 
cutter provides a highly effective arrangement for direct 
rock cutting and rock breaking arrangement. 

It -will be understood that the inventive drill bit assembly 
can also be used with other types of . bit ■ assemblies than the 
two arrangements described by way of example in the aforego- 
ing. 
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1. A drill bit assembly foj: direct removal of roclc hy 
means of a rotatable bit assembly (5; 8) that includes a 
number of- cutters or choppers (7; 9), eharacterised in that a 
number of cutters (7; 9) on the bit assembly (5; 8) are r,o 
■disposed in relation to each other that a subsequent cutter, 
seen in the direction of rotation, will engage an edge cre- 
ated by the action of a preceding cutter. 

2, h drill bit assembly according to Claim 1, eliarae- 
terised in that the bit assembly comprises a reamer (5) and 
cutters or choppers (7) disposed on the surface of said 
reainar - 

3. A drill bit assembly according to Claim 2, cha.vr3.e- 
■terised in that the cutters (7) are mounted along one or more 
helical lines on the surface of the reamer (5) , 

4, A drill bit assembly according to Claim 1, eUairac'- 
terised in that the bit assembly is comprised of a cylindri- 
cal drum (8) and cutters or choppers (9) disposed on the 
outer barrel surface of the drum (8) . 

3. A drill bit assembly according to Claim 4, oharae-berised. 
in that the cutters (9) are disposed along one or .more 
helical lines' on the drum surface. ■ 
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ABSTRACT 

A drill bit assembly for direct removal of rock by means 
of a rotatable bit assembly (5) that includes a plurality of 
cutters or choppers (7) . According to the invention, an 
number of cutters (7) are so disposed in relation to each 
other or the bit assembly (5) that a subsequent cutter (7b), 
seen in the direction of rotation, will engage an edge created 
by the action of preceding cutter (7a) . 




Fig. 1a 




Fiq. 1b 
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